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3 | I Lo | .
Genltlemen ( ‘ 3 1 - ‘ | o
- e R | IR
Pollowmg our dlscussron on ]une 30, 1994 and on behalf of Ruetgers-Nease
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cop1es of the Techmcal Impracticability (TI) Evaluation for the above referenced
Srte1 As you are aware, this document is Appendix I to the Feasibility Study
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5 Slte Conceptual Mode
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T.h1s append1x of the Feasrblhty Study (FS) evaluates the appropnateness of a
I I

Techmcal Impracncabﬂlty (TI) Wa1ver for certam chem1ca1-<,pec1f1r Apphcable OI

,,,,,

othf-"l'Wlse mede the ba51s for prehmmary remedlatlon goals, at the Centre |

u b l i

| County Kepone S1te (the Sne) located 1n College TOWI‘IShIp, Pennsylvama (see
| P1gure 1-1 of the FS) The Srte fac1ht1es are shown on Ilgure 1-2 of the FS

Remedlal 1esponses for thm.. Site are currently belng evaluated under the

| o ‘
; Lomprehensrve Env1ronmental Response, Compensa'aon, and L1ab111ty Act
— .8

| 1CLRﬂCLA) of 11980 Ias amended by the Superfund An;endments and |
Reauthorlzatlon Act (SARA) of 1986. The Na‘uonal Contmgenc.y Plan (NCP) .
Jmplements the requlrdment‘, of CERCLA and SARA The Site 1s currently in the |
Remed1a1 Inves 'gatlon/Feas1b1hty Study (RI/FS) stage of the CERCLA remedlal

ﬂ»-l ‘r 1

proress A TI determlna‘uon under the NCP is. based pr1mar11y upon engmeermg .

b

| 1easxb}hty and rehablhty, w1th cost bemg a mlnor factor (unless it is 1nord1nately

I i

. .
; costly) The ARARs 1dent1f1ed as potent1a1 groundwater remed1ahon goals

5 compﬁnse Safe Drmkmg Water Act Max1mum Lontammant Levels (MCLs) and i
background condmons'(PaD ER) |

- “ o |
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" The s1te conceptual ‘model was developed based upon the results of the RI and the .

i q R |

basehne r1sk assessment Elernents of the srte conceptual model mclude

gy and hydrogeology,
ie Constltue nt source areas, mcludlng types and d1str1but10n, | ' |
l o : ' e o R I
Coinstjtue nt release mechanlsms,
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- Slte Geology and Hydrogeol _gy
A nomprehenswe dlscdssmn of the Slte geology and hydrogeology is presented 1n .

923-61

.

The site conceptual model 1s descrlbed 1n detall in the RI/FS reports and 1s

l
suntrbarrzed below for each of the above elements The summary is focused upon

condrtlons chrectly reldvant 1o groundwater quahty and the Tl determxnatlon

,,‘t,

J} o
Sectrcﬁm 2 of the FS The'e S1te 15 located in the Nlttany Valley Wrthm the Valley and

: R1dge Physrographm Provmce of the Appalachlan Mountams A geologlc map of ‘3

|
the S1te is 1ncluded in Frgure 21 and geolog1< cross sectrons are presentecl on

Flgures 2-4 and 2—5 The gec»loglc umts underlymg the site 1nclude a structurally "

duphcated sequence of carbonate rocks comprmng the Loysburg Group and the

Bellefonte Dolorrute The Nrttany Valley is underlam by a northeasterly-plungmg |
anttchne The Sife is located on the southeas tern limb of thls ant1c11ne where ‘:
| carbonate bedrdck dlps 20 degrees to 25 degrees to the southeast Bedrock st11kes |
North 50 degrees East t!o North 60 degrees East A thrust fault, parallel to regronal |
str1ke, passes beneath the urte and causes the duphcatlon of the stratrgraphw |
sequence The Loysburg Group forms an elongate hmestone wedge (referred to

as the "Loysburg wedge“ bclow) on the footwall of the thrust fault Wthh is

l

,parallel to strlke and 1s surrounded by the Bellefonte Dolomite.

f,

T ’ 1o . L i
= . , l \

A fracture network consrstmg of early-formed pre—foldmg ]omt sets overprmted

by late-forrned post—foldmg ]omt sets has been observed in central Pennsylvama

[ T
(Clark, 1963, Nlckelsen, 1979, Hancock and Engelder, 1989 and summanzed by

| A
Panzek, 1991). Barly—formed ]omt sets bear a ‘clear structural relatronsh1p with the

fold structures and ar% orlented in two dlstmcf chrecuons cross-fold ]omts that

|
strlke northwesterly, and st1 1ke Jomts that parallel northea sterly beddmg strrke
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e
~ Both of these jo n€ sets are 1ntersected by beddmg planes at Large angles Pre-fold
’ A e

- -
; hterature f01 karst 11mestone (Freeze and Cherry, 1979) Therefore, the hydrauhc

‘ 1
i
923-6112
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B
l

|

: |
]omts have beenf recogmzed at the Site. Cross—fold ]omts m carbonate rocks are

l
typlca{lly hrghly solutroned reﬂectmg the mmal stage of karst development
|

| Frac tures in the Loysburg L:roup are more heavrly solufnoned because it 1s

c'omposed of limestone whrch is less resistant to chemlcal weathermg than the

R i |
surroundlng dolomlte The presence of solutlon cavities at the Site has been

conhrmed durmg drllhtng (documented in dr1111ng and geophysrcal logs) and by

a 1ecent downhole camera survey The late-formed 01 post»-foldrng ]omts

1 generhly cut across beddmg, stnke and early-formed ]omts, and are orrented

. l :' . ‘
almost due east . I
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An mterpretrve potent10metrlc surface map for the bedrock aqulfer is shown on

|

|- .
- hgure 24. Two flow regrmes have been 1nterpreted at the srte The a1eas

surroundmg the Loysburg chge are 1nterpreted to be a d1ffuse flow zone wrth
horrzontal hydrauhc gradlents ranglng from 0.25 feet per foot (ft/ft) to O 33 ft/ft
Groundwater 1n the diffuse zone is mterpreted to flow toward the Loysburg

wedge ‘which acts as a local groundwater dram The Loysburg wedge 1s

: 1nterpreted to be a conduxt flow zone wuh dlsc harge at Thornton Sprmg I'he

‘ houzontal hydrauhc gradrent wﬂhm the Loysburg wedge between the Srte and

Tho: rnton Sprmg is apprkox1ma tely 0.005 ft/ft. Measured vertrcal hydrauhc gladlents
range from 0.099 ft/ft upward to 0 328 ft/ft downward Vertical gradlents mlght be

| !
1nfluenced by the posrnon of the momtored zones relat1ve to the thrust fault

!

restncted recharge to the shallow ﬂow system due to the local presence of |

]

| pavement or local 1echarge/dlscharge zones Pumprng tests have been performed

at the Srte However, the hydrauhc conductrv1ty of the drffuse and condurt flow

: systems is drfﬁcult to evaluate from the results of pumpmg tests because the

pumped wells were open to both the condult and dlffuse flow reglmes and are

. u
: thus measurements of the bulk hydrauhc conductrv1ty T hese bulk hydrauhc

l = 1

' conductrv1ty measurements are at the lower end of the range 1dent1ﬁed in the

ﬂl[g; :;.Al |

l
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A srmphﬁed water budget ;analy51s for the Site v1cm1ty and Thornton Sprmg

i areas 1nclude

i
i

| ]{u1§“]994“ R S 7E _'92343112”j

G -

.L T

‘ conductrwty of the conTlult zone is hkely to be several orders of magmtude greater i

R
x than that of the bulk hydrauhc conductlvrty measured durmg the pumpmg test

o

e
l .~

- mdlcates that Thornton Spnng serves as the outflow pomt for the ma]onty of the

!
grourirdwater wnhm the Slte v1c1n1ty Groundwater in the Site v1c1n1ty 1s

l
o lnterpreted to prlmanl ﬂow through the fractures 1n bedrock The Loysburg

weclge, because of karst soluuon of its ﬁactures, acts as a na tural drain such that

3 1

i grouddwater mlgrates l/la d1ﬂ’use fracture ﬂow towald the wedge (ie. transverse

~ to the wedges long axis) and then via condult ﬂow along strlke through the

y ‘weclge unt11 it dlscharges at Thornton Sprmg ThlS conceptual ﬂow regrme 1s

ll i | QS i

; shown on Flgure 2-8 and 2-10 of the FS

= ll‘
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Lonst1tuent Source Areas

The Constrtuents of Codcern (COC) at the S1te 1nclude volatlle organlc compounds |
(VOCS) mnex, and kepone Potentral source areas for impacts to groundwater at
i |

- the S1te were evaluate durmg the RI based upon previous srte operatlons (see o

|

F 1gure 1-2 of the FS) and a samphng and analysis program for surface s011

subsurface soﬂ and dralnage dltch sechments A soil gas survey was performed

‘ |

- 1n1ually and was used to focus the samplmg and analysis program for surface and

|
) subsurface sorls Anal tical data for soils were evaluated usmg the Summers

: moclel to evaluate the1r Fotenual to impact groundwater qual 1ty l\/;[ultrple sources

v,were 1dent1f1ed throughout the active manufacturmg area Wthh exh1b1ted VOCs

1

- at concentratlons whlch could 1mpact groundwater quahty Interpretecl source

! ! b I
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K o

] cast of Productlon Bulldmg No 2;

Towm
v
L
o




- AN N M BN BN B MR 02 am
\ 4

i

' areas, COCs were detec ted m aH areas wh1ch were tested

] LEeE U P | | i
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‘Ar]ea northeast of Burldrng No

k ifarm/Burldmg No 1 Are

N ‘Q) J—

- Former Spray Preld Area, and o i o
' 1] | Lo
| R !

[ B ' ‘

SRR E N N

j fe Fre'sh Wa ter Dralnage D1tch
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\ ! ' 1

. COCs hkely entered the above source areas via several prev1ous mechanism

)
l

|

" whirh are no longer occurrlng These may have 1ncluded aleS and/or leaks of

* non- a:iueous phase 11qu1ds (NAPLs) durmg h1stouca1 mater1a1 handhng and

storage and drscharge of treated materrals in lagoons and the Forrner Spray Freld

7 Area The characterrsucs of the varlous source areas dlffer dependrng upon the

' C.O(’ entry mechamsm

i i
I ) [ |

.: Some COCs may have ntered the ground as sprlls of NAPLs as substanﬁated by

NAT'Ls havmg been recovert.d from wells at 1he Site. Thrs 1s a hkely entry

| mec*hanlsm in the facrhty productron and storage areas. It is not known 1f NAPL

sp111s occurred at other' areas of the site. 1NAPLS likely rmgrated downward

| through the fme-gralned over burden soils 1n the vadose zone, leavmg a trall of

, resrdual-phase (1mmob11e) NAPL coatmg the mmeral grains. Dependmg upon the

nature of the sp111 (1 e, total volume, release rate, v1tsc051ty, etc.) and the nature of

the subsurface materlals (heterogenerty gram size, moisture content etc ), the
v ¥

' NA]?L mlght reach bedrock where 1t would ﬂow laterally on top of bedrock untﬂ
it encduntered a fracture. NAPL may. have mlgrated downward through the

= NN &
bedrock fracture until it encountered the wate1 t}able NAPLs Wrth a den51ty

?lgreater than that of water (DNAPL) may have penetrated the water table,

dlsplaced water from these fractures, and rmgrated to some limited depth and
:' , . i ! ‘ | ‘

Sy

I

o o
. .

|

| i

! |

\

L |
" v, aﬁsosusg,

i Golder Associates

4
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i

1
: b
Although the concentra trons of VOCs, mrrex, and kepone were hrgher 1n certaln




: ]ateral dlstance from the source, leav1ng re51dual phase DNAPL along the frac{.ure

. !
fract Mres and cav1t1es

- NAPLs oceur in these areas,

| Q_Qnsh tuent Release Mechamsms

| CO(- Both ot these forms dlssolve 1nto 1nﬁl}trat1ng p1 ecrpltatron and are

: component solub1l1ty and its mole-fractlon in the NAPL mixture.

i
|
P-o
|
|

R
- 9236112
| ' |

i

1
H ; C - :}; E & . i . ) ! -

e |

r

1. :
) laces It 1s hkely that dunng mlgratlon, pools of NAPL accumulated m Karst z

l
I

I
olu hon cavmes] ancl dead end fractures both above and below the water table

" Thrs 1s substantra ted by 108 gallons of NAPL whn*h were recovered durmg the f1rst

yea1 of operatlon of the ex1shng groundwater extractton well 1n the productron

|
area of the slte NAPL was also observed in monrtonng wells MW-7 and MW-6

whrch are located downgradlent from the actlve portrons of the Srte In addltlon,

[ & |

‘natural ﬂuctuatrons in the groundwater table may have also raised and lowered

l

NA,PL mthm the_‘fractured/karsuc bedrock matrrx further exposmg the NAPL to

1

[ “g‘ . . g‘! } |
e 2 o T } L ‘
fi i T R T T Lo \ ' A |
- —— ‘. I+ ' - TZ. . l R \ . ‘

' r»ome ’3C0Cs were drscharged as treated mater1a1> m the Former Spray F1eld Area,

* the C'temﬁx Lagoon, and the Former Earthen [mpoundment It is not clear 1f

= ‘ i
|

|
3

T l | - ‘

| i

r : l l

Cor1st tuents are moblhz'ed from the source areas mto groundwater by dlssolutton

5 Sour ces 1n the v‘adose zone contam both re51dual NAPLs and adsorbed-phase

b

i
transported downward through the vadose zone to the water table by advechve
l

_ trans port The equ111br1um roncentra’aons of chssolved (ac[ueous-phase) COC%s
chffer for the adsorbed- hase COCs and NAP% COCs Where NAPLs are present
j they are hkely to control the aqueous phase concentranons If multl-component
NAI’Ls are present the 1nd1v1dual component‘s solubrlrty in groundwater 1s

depressed below that of the pure-component NAPL in accordance with Raoult‘

| : |

Law Raoult‘ Law states that the water solublllty of an 1nd1\/1dual component 1n

"a muln-component NAPL rn1xture is proporhonal to the product of the pure

i : . ’ ‘ o “rt
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omular to 1mpacted unconsohdated pornons of the vadose zone, dlssolutlon would

rl, I

. !
" oceur, by percolatron of precrpltatron through fractures and cav1t1es wrthln the

: bedr ock vadose Izone In acldrtlon, ﬂuctuatron of the water table would ﬂood

frac.tures and cav1t1es w1th‘ ,

; | |
he deeper portrons of the bedrock vadose zone,

{ l

:: jc'auslng dlrect dlssolutron Any mobile or resic ual~phase DNAPL Wthh mrght

y ' l

l - l
_ occur below the water table would undergo contmuous dlssolutlon 1nto

: groundwater In addrtron, NAPL trapped w1th1n dead end fractures and soluuon

=
. cavmes through whrch groundwater flow 1s currently 1nactwe (hereafter referred

" to as active cav1t1es) wwould provrde a slower but contlnuous source of COC

. avallable f01 dlrect chssolutron

Transport Pathways and Fat Characterrstrcs

; as they mlgrate toward Thornton Spnng

. 11sk assessment
- human and w1 dlrehreceptors under current land use and hypothetlcal future land

iR
. use scenarlos Potent1a1 human receptors ‘and expo sure routes for groundwater

und er the current (and future) land use scenarlo 1nclude

A ETTE Rr o T
i

|

E Pl } : 1
i i . .

R S B . E

‘ |
(I S O l

Wi |

i : 3 l
(,O(._s Wthh have beren mob1hzed 1nto the groundwater as aqueous-phase

‘uk "' l

- I

|
. rela trve mobrhty of COCs can be evaluated based upon the retardatron factor (R)

: whlch depends upon vbrrous srte-specrflc propertres The relatrve mob111ty of the

4 B

" vanous constrtuents is estrmated in Sectlon 3. 2 of the FS Some natural attenuatron

- of COFS (dlspersron, drluhon, hydroly51s, volatﬂrzauon, and blode gradatron) occurs

t, !
I 1

e l - N L I |
| T A I
Potentral Receptors an Exgosure Routes

I v i

|

EE ‘ | T I

b

_ constltuents mrgrate hydrauhcally downgradrent by advechve-d1sper51ve

: B J
groundwater transport} through fractures 1n the bedrock toward the Loysburg

| wedge and, ultrmater, along the condult zone 1n the wedge toward Thornton )

l Qprlnlg' The transport of some COCs is retarded relatrve to other COCs The |

; Potentral receptors and exposure routes for COCs were evaluated by the basehne .

inwrbn, 1993) Potent1a1 exposure route‘, were evaluated for |

ey




e - Off Site resrdents (1nclud1ng ch1ldren) potentrally exposed to COCs .
- in surface water, sediment, and air at Thornton Spring via dermal
> ads orptron, m estron, and 1nhalat10n,

. :{ yer - k. J?? [(. . } ; | ‘ 1
‘ : - l
e Off-S1te res1dents and hypothetu*al on-Site re51dents potentrally
: S exposed to COCs in domestic wells via dermal contact 1ngest10n,

and 1nhalat10n, and ‘, o
L Fd B £

: Rgzreatlonal v1:51tors potentrally exposed to mirex and kcpone in
e - Spring Creek surface water, sedrment and biota v1a dermal contact
Py an[cl mgeshon -

_ l"he eshmated nsks for adverse health effects for most of these scenauos were
. N ) ! “
; w1llun the range spec1f1ed w1th1n the NCP as ac< eptable Hypothetlcal future use

| determmed to have a rlsk of adverse health effects Wthh exceeds the acceptable

“ Jange spec1ﬁed in the NCP However, areas downgradlent of the Slte are supphed

1

by mumcrpal water lserv1c e, and 1nst1tut10nal controls proh1b1t1ng future
. . [ L B R o 1 ;

. groundwater use w111 be developed for the Slte

)

are 1n]d1rectly exposed after 1mpacted groundwater dlscharges through Thornton

‘:prrng and flows in to Sprmg Creek Potennal r1sl<s to aquat1c life in Thornton
_ 7‘>prmg are calculated based upon surface water and sedlment chemrstry data but
1mpacts have not been documented F1sh do not mhab1t Lhe dralnage channel
: h'orn the spnng o Sprmg Creek and the spnng prov1des a hm]ted habltai for |
po t<=nt1al terrestrlal predators "Water from the spnng passes through a culvert and |
- the po1nt of entry into *Sprlng Creek is elevated above the creek No Srte~related
advefse 1mpacts to ma!cromvertebrates ﬁshes, or terrestrlal predators in Spr1ng i

& i ; T B | 1l .
Creek have been observed L k ;

T L R R I L are
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_ e
lowered through groundwater extractlon

— s 5‘——‘"—4* -
— _r‘-r_(f)smn.“‘ I

lEvaluatxon of Restorat lOIl Potentlal | ‘ ‘
. I

ey y
I‘he potent1al to restore Slte,groundwater to background condmons has been

evaluated based upon the conceptual model for the Site, pubhshed performance

: 4 1 |
. data lor snmlarI cases,] and an evaluahon of the performance of the ex1st1ng

' groundwater remed1a1 systerns at the Site. Experlence over the last decade w1th

t f
'groundwater correct1ve actlons at other srtes |1nc11cates that restoratlon of

groundwater to S:afe Dnnkmg Water Act Maxrmum Contanunant Levels (M(" Ls)

ma y hot be achlevable'(USE [-’A 1989 Traws and Doty, 1990 Harley et al 1991
’ -

e o ,Hydrogeologrc factors,

B T2 Lo |

e ‘Contamlrfant-related factors, nd A
. : T [ i

1. Rernedla on sy stem de51gn 1nadequac1es

i

i
o
It

Inl11b1t1ng hydrogeologrc fac tors at the S1te 1nclude the presence of fractured M

: Ibedrock and karst solutlon cav1t1es I-fydrogeologlc cond1t10ns of this nature are

among the most drfﬁcult in Wthh to achleve grounclwater restoratlon due to non-

5. i i

1 Rl
unlform ﬂow cond1t10ns and the potent1a1 presence of COCs m dead end fractures

whrch cannot be accessed for recovery USEPA (1993) 1nd1cates that complex

frac turmg of bedrock aqulfers makes recovery of NAPL extremely drfﬁcult and

6

suggests that thls would ]ustlfy specrﬁcahon of TI 1n a Rec01 d of Dec1s1on (ROD)

COCs present in dead-end fractures and 1nact1ve solutron cav1t1es above and below

Nyer, 1993; USEPA 1993) Restoratxon to background is even more dlfﬁcult Many “

‘ factors can 1nh1b1t restoration of groundwater to MCL' or to background

1. - g
the water table are not\ dlrectly exposed to actrve groundwater ﬂow zones durlng 7

Py

groundwater extractlon system operatron CO(_s trapped 1n such cav1t1es would

T ! i
L | ' %] J i

- b= s
- be further 1solated from_ actlve groundwater flow zones as the water table is
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- ..ontammant-related factor

at the Slte centert upon the presence of NAPLs whrch

can occur 1n botf mob11e (recoverable) and 1mmob1le (unrecoverable, or resrdual)
V ] . ‘

: forms Excavanon 1s the only current technology ‘which has been proven for

<l

; 1emo al of all NAPL and excavatlon is clearly not practrcable at th1s 51te as NAPL

is condtamed wnhm the bedrock Re51dual-phase NAPL is held by caprllary forces .

[

pools of DNAPL occurl locally m depress1ons on the bedrock surface or m karst

i 1 l T i
,olutron cav1t1es in bedro - The locatrons of potent1al NAPL pools 1n karst

1

R

‘ solutron cav1t1es and dead ew d fractures are extremely d1ff1cult to estabhsh and

such pools act as a source for aqueous-phase const1tuents for long perrods of tlme

: unhll all of the NAPL d1ssolves Po_ols of DNAPL mlght rmgrate as a separate non—

NAPL is hkely to be unrecoverable by extractlon wells (Newell et al 1991)

£ .
Resrdual (and moblle) l\IAPI_ can contmue to dlssolve into groundwater for tens

Ta e I
B S % R I b l \

to hundreds of years k
B

|
1

-

o
T

S
|-
Joar
Bl

The performance of the ex1st1ng groundwater rernedral systerns at the Site prov1des

i

: N
: useful 1nformat10n to evaluate the l11<ely perfor mance of the fmal groundwater

i - X
systems at the Site 1nd1cates that although srgmﬁcant reductrons in COC

, |
conce;lntratlons 1n1t1ally occurred m some of the wells COC concentratrons have

. been relatlvely consrstent and above remedlahon goals even after addltronal

' ! |
‘ and cannot ﬂovxj toa recovery well, However, 1t can dlssolve 1nto the ad]acent

| aqueous phase and mlgrate Vra advechve-dlsper .1ve flow. Ttis probable that small .

a ueous hase de endin u on locaI factors and therefore m1 ht be artlall :
i aq P P 8 P g P Y |

L ] !
| recoverable usmg extractlon wells However, 30 t 90 percent of the orlglnal

. it .
; remedy Analys1s of momtormg data for the ex1st1ng gxoundwatet remedlal

- exfr actlon wells became operahonal (see Frgures I-1 and I-Z) ThlS is probably due

to slow CllSSOluthI‘l of NAPL wh1ch could contmue for a long perlod of t1me, and :1

R Jao

slow d1ffus1on of COCs out of the bedrock matr1x, dead-end fractures and 1nact1ve |

REEEES ol

solutl on cav1t1es% mto the zones ‘where groundwater is currently extracted There .

.,l H

i

!

A

| 4 ' :
beh amor can be expected for addmonal extractlon Wells whic h are 1nstalled to

. ‘ ',[__’ ) - | .

1
!
| {
! 1

{
|
!
I

L
5;§£g5h»§§388Q5

| i
s !

|

- has been relatlvely httle reductron at other wells (see Flgures I-3 and I-4) S1rn11ar |




. be relnoved or treated usmg soil vapor extractlon to the extent pra(.tlcable or

" areas

;' usrng the batch ﬂush model 1nd1cate that rest01 at10n trmeframes for the ex1st1ng

underestrmate hkely remedlal tlmeframes because they do not con51der dlffusron-

controlled transport of 'COCc or the presence of NAPL w1thln the bedrock matrrx

A S

|
| 923-6112
s
%
1

B T

i

' + ’ o : g i
enlh ance the perforrnance of the ex1st1ng remedml system (1 e 1n1t1al reductlons n

COC concentrahons are expected ultrmately levehng off to concentratlons above
" the MCLs and background condmons) - ' S

I ’ Iy ‘ )
' l

bource areas for 1mpacts to 8¢ oundwater have been 1dent1ﬁed These sources will

# o \

g |
-~ conta ned by cappmg ahd source control ground water extrachon wells (see Sectron

rf",,

7 ol the FS) NAPL zones at the srte have been assessed based upon recovery ot

NAPL from mor1utor1ngI wells rev1ew of hlstorlcal handlmg, storage, and dlsposal | |

3| l 1

g practrces, and evaluatmg the degree of saturatlon of aqueous groundwater samples

,,,,,, = 4 ]
Wlth respect to the solubrhty of varrous COCs T hrs assessment 1nd1cates that the

:j rna]orlty of the plant ]_:lroperty may conta1n NAPL and that NA]PL has traveled

l i
i |

” w1thin the bedrock mass laterally away from the 1dent1f1ed orrglnal source areas |

: 1
(e. g, 'to MW-7) lt is- ’beheved that a s1gn1f1cant proportlon of NAPL may be

i

contalned w1th1n the fractured karst1c bedrock wh1ch cannot be effectrvely

f

) remoyed grven the current status of remed1al technology Contamment

) technologres, such as those evaluated for the Srte, would reduce leachrng |

n l !

| I ‘
assoc ated w1th prec1p1tat10n mﬁltratmg through the bedrock vadose zone in these
! IR

é%**i | l |
i \ P

L
(R
o 1‘

The tptal mass'of“NAP present in the subsurface is not known 50 that the tim
b §

requlred“for remammg NAI’L to dissolve 1nto groundwater cannot be rehably |

‘ﬁ] cale ulated It 1s also nol known how much of the NAPL is mobrle and recoverable

l

| Wltlh extractlon wells Therefore, 1t is dlfﬁcult fo estrmate the trmeframe necessary

to restore groundwater quahty at the Srte Calculatrons pre.,ented in Appendlx E
X

!

aqueous-phase COCs 1ght be on the order of 57 years These calculatrons may
r

01’-‘3:'

Wlutch wﬂl contrnue to (albert slowly) release COCs to the aqueous phase




SR O B
¢ ARAR's to be Walvedw
v i | o
The NCP states that "EPA expects to return useable ground waters to therr

. lRemedral technologles for groundwater were evaluated in Sechons 5 through 7 of

‘ The estrmated present ;worth cost for groundwater extractron and treatment are

5j prese’qnted in Sectron 7 hf the FS and total $9, OOO 000 for 30 years of operauoh and

amtenance of the system Issue of a TI walver W111 not affect estlmated remedral

i :
- the ITIS No other rerhedlal_ technologres were 1dent1fied whrch could restore

. cosis because source control and mrgratlon management groundwater extractron |

wells are necessary to contam the bedrock source areas, to prevent further off~S1te |

mrgrahon of the aqueous—l
‘ l:' . i . r St . i 1
qua hty m the attamment area ‘ | 2 l i

\ i l
e i

,,u, o

i I
benefrcral uses Wherever practrcable, w1th1n a trmeframe that is reasonable g1ven
t the partlcular c1rcumstances of the srte" (40 CFR Par1 300 430(a)(1)(111)(F))

Groundwater cleanup levels are estabhshed through analy51s of ARARs and risk-

..... b

l P g
envrronment The Commonwealth of Pennsylvama hazardous waste regulahons

r ,4"’*! l i

| - i
contam requrrements for groundwater correctrve actions (25 PA Code, Chapter

a2 o
264. 1l)0(a)(9)) Wthh are potentrally appllcable to the Site. These corlectrve action

i ,
corldrtrons COCs al the Slte are synthetlc orgamc compounds such that

|

| L g
bac'kground concentratrons would be set at the detectlon lrmlt of routine

monltormg protocol COCs detected in on-S1te groundwater are presented along

corrdlhons (karst gedlogy), the nature of the sourceu (NAPL), pubhshed

tase COCs, and to potentlally restore groundwater |

o il | g
L based calculatrons to assess levels whrch are protectrve of human health and the

- L N r
wrth representatrve statrstlcal 1nformatlon, 1n  Table 4—3 However, based upon Site

pel formance data for srm1lar groundwater restoratron cases, and the evaluatlon of

l | I
the performance of exrstmg groundwater remechal systems, groundwater

l

- j ;
restoratron to background condrtrons in on-Srte areas rs corisidered ‘to be

[N !
- H 1

- -

L
e A+

Ider Associates

ll B Veel Lol

i

1

l

'l
o
P

+

i i
requlrements specrfy that groundwater should be restored to background
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. techmcally rmpractrcab]e Sur h a TI determlnauon would apply to all COCs listed
in ’l!able 4-3 I ‘ b e

|

i
o P R ) v i i I o
o T P S I B
. o i v l .

bpatlal Extent of Techmcal mpractrcabrlrty Zone | _
T he sbanal extent of the' TI zcme would encompass all of the “Slte property because

| NAPLs have been detected 1n multrple, w1despread areas of the Srte The TI zone |

f‘ does not mclude the attalnment area downgradlent of the Srte property boundary
at thrs trme The practrcabrhty of restoring groundwater qualrty 1n the attamment N

f

ared w111 be evaluated 2ollow1ng 1mplementat10n of the groundwater remedy and i
' ':-: - l - - i i S
rollecjhon of performance momtormg data.

i

Alternatlve Remedlal Strategy-

' Alternatrve remedlal strategres should address three types c»f problems

| | [
B lg‘_ Bl I i - i
l l L 1;.; . | 1 i
N J,i

;Prevennon of exposure to 1mpacted groundwater,

Remedratron of source areas, and ‘ ‘ '»‘ e
Remedratlon of aqueous phase conshtuents o o
- [ o ;

|

| Prev?ntlon of exposure to 1rnpacted groundwater can be accomphshed through :

iz !

Thornton Sprmg and Sprmg Creek In both cases, current exposures do not

corlstrtute unacceptable I'lSl<.S Areas downgradlent of the Slte are currently

I I
serwced by mumcrpal water Instrtutronal controls will be developed for the Srte
| Py

to prohlblt future development of Srte groundwater

'Sourpe areas should be 1de>nt1ﬁed and treated or removed where feasrble if
- Sl
31gmﬁcant rrsk reductron “will result However, complete source rerhoval or
treatment is 7__not feasrble as COCs are beheved to be contarned ‘ h :
N | (SR i
: R R l
I
IR T -
L
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]rulyff 1?99’4:

‘ lac1ll1tate potenh.al Future use of 1nnovatrve source removal 1echnolog1es

i
~ been recovered clurlng subsequent years

: - ‘
| boundary A mon1tor1ng program will be 1mplemented to assess the effectrveness

- of the contalnment systems

; uncorlxsohdated deposrts below burldlngs and structures and w1th1n cav1t1es and
- _

| an
1ractures of the bedrock matnx, both above and lbelow the water table Grven the

statusI of remedral technology, there are no curre nt means for effecnvely removmg

.l—;’— ’ {

& -
or treatmg all of these source areas Therefore, source contamment is necessary

A
.,ontamment w111 hm1t further spread and 1mpacts to groundwater, enhance the
|

) potentral for restoratron of the aqueous-phase in the off-Srte attamment area, and

*1 = | RS I

t - s f - Il
l i l i l i
l

. r-ffi T ST B

el

|
l
!
|
|

: - l i ;
.>ome of the 1dent1ﬁed source areas can potenhally be removed and/or treated

usmg soﬂ Vapor extractlon Fhese 1nclude sed1ments in the Preshwater Dramage |

l .u; l

Drtch soils in the Tank,Farm area and Desrgnated Outdoor >torage Area and any |

L )
NA PL Wthh can be recovered by the source control groundwater extractron wells
4 §

) wh]ch would surround the productron area ' Approx1mately 108 gallons (903 |
pou nds) of NAPL were recovered durrng the ﬁrst year of operatlon of the ex1st1ng )
. groundwater extracnon system at the Slte No srgnrfxcant quantmes of NAPL have |

- [

P b | I

[ e

)

It is bel1eved that the most effectrve means for addressmg multlple mdespl eadl

T =

| .
sources will be contamment v1a a low permeab111ty cover system, source control

‘-! B3

| groundwater extractlon wells in the productron area, and mlgranon management

: groundwater extractlon wells at the downgradrent edge of the Site property |

'
AR J o i

e W -
: - - - !

lt P B & - & - ! BN ’ l
The aqueous phase plume extends off-s1te to Thornton Spnng7 w1th1n the Loysburg
|

- ,,;;

s,

a-.—l::.

it | .
wedge The aqueous hase plume is 1nterpreted not to extend outs1de of thrs

"X"

;t .
wedge Th«. remedral ob)ectlve for the aqueous phase plum«D is restorahon of thrs

. zone to its beneﬁc1a1 llses (1 e dr1nk1ng water quahty) However, it should be “

# ‘, — Lt - ! 1.

noted that aqurfer 1esto ration of aqueous-phase COCs in fractured bedrock sett1ngs

. e
alsc» mrght be techmca] ly 1mpract1cable

i

i
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